Pre-irradiation exposure of peripheral blood lymphocytes to glutaraldehyde induces radiosensitization by increasing the initial yield of radiation-induced chromosomal aberrations.
Glutaraldehyde (GA) is a high production volume chemical that is very reactive with a wide spectrum of medical, scientific and industrial applications. Since human exposure in anthropogenic and occupational environment occurs frequently, GA has been extensively tested for genotoxic activity in vitro and in vivo. However, there are conflicting results in the literature and there is a lack of information concerning the combined effects of exposure to both GA and ionizing radiation in human cells. In the present study, the results obtained using conventional cytogenetic analysis do not suggest a statistically significant clastogenic or genotoxic activity of GA when concentrations in the range of 10(-6) to 10(-2) mM were applied. However, a 24-h pre-irradiation exposure of human peripheral blood lymphocytes (PBLs) to non-genotoxic doses of GA showed a statistically significant (P > 0.05) increase in chromosomal radiosensitivity. The observed increase may be an effect of GA-induced alterations in the cell-cycle and feedback control mechanisms during the cell-cycle transition points or it may be a consequence of an effect of GA either on the DNA repair capacity of the cells after irradiation or on the initial induction of radiation-induced chromosomal damage. To elucidate the mechanism underlying the obtained radiosensitization, conventional cytogenetics, the G2 chromosomal radiosensitivity assay and premature chromosome condensation methodologies were applied. The results support the hypothesis that pre-irradiation exposure of PBLs to GA induces radiosensitization by increasing the initial yield of chromosomal aberrations following irradiation.